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(54) Optical transmission system 

(57) An optical fibre cable, e.g. for a submarine transmission system incorporates a length of amplifying fibre 
231 spliced into a transmission fibre 23a whereby to amplify transmitted signals. Optical pump power for the 
amplifying fibre is supplied from one end of the cable via a further fibre 232 and a coupler 24. In anotlier 
embodiment the pump power may be supplied along the transmission fibre. 
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OPTICAL TRANSMISSION SYSTEM 

This invention relates to optical transmission systems, e.g. for 
sut^marine applications. 

Lightweight submarine cables have recently been introduced for 
relatively short haul applications in which optical signals are 
transmitted along the cable without regeneration. These cables 
have the big advantage of low cost in comparison with a 
conventional submarine cable. 

Improvements both in optical fibre technology and in optoelectronic 
technology have extended the span length for which an 
unrepeatered cable may be employed. However, it is now 
considered that any further increase In unrepeatered span length at 
an acceptable cost is unlikely. To overcome this limitation, various 
wor)<ers have considered the provision of one or more repeaters in 
a cable of this type. Such a solution has not proved practical as it 
has been found that the cable has insufficient strength to support a 
conventional massive repeater housing during cable 
laying/recovery operations in deep water. Also, the cost of a 
conventional submarine repeater is a significant item in the overall 
system cost. There is also the problem of supplying the repeater 
with electrical power along the cable. 

The object of the invention is to minimise or to overcome this 
disadvantaga 
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According to one aspect of the invention there is provided an optical 

transmission system including a transmitter, a receiver, and an 

optical fibre path comprising a cable therebetween, wherein said 

cable incorporates at least one optical amplifier for amplifying . 

transmitted signals, and wherein the cable incorporates means for 

transmitting optical pump power for the amplifier from the 

transmitter and/or the receiver. 

According to another aspect of the invention there is provided an 
optical fibre cable incorporating at least one optical amplifier, the 
cable having means for transmitting optical power to the amplifier 
from one or from both ends of the cable. 

Embodiments of the invention will now be described with reference 
to the accompanying drawings in which:- 

Fig. 1 is a schematic diagram of an optical transmission 
system; and 

Figs. 2 to 5 illustrate various cable constructions for use in 
the transmission system of Fig. 1. 

Referring to Rg. 1, the transmission system includes a transmitter 
station 1 1, a receiver station 12 and an optical fibre path comprising 
a cable 13, e.g. a submarine cable, therebetween. 

The cable 13 incorporates at least one amplifying section 13a 

disposed in the cable between a pair of cable joints 14. Typically 

this amplifying section 13a incorporates a length, e.g. about 20m, of 

erbium doped fibre and is spliced into the cable 13 between the two 

joints. As the amplifying fibre is thus formed into the cable rather 

than being disposed in a repeater housing, it is protected from 

moisture and hydrogen ingress. The amplifying fibre may be 

incorporated in a length of similarly constructed cable which is « 

spliced between the two joints. 
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Optical pump power for the amplifying section 13a of the cable 13 Is 
supplied from one or both ends of the cable via the transmitter 11 
and/or the receiver 12. There is thus no need for any provision of 
electrical power within the cable. 

Fig. 2 illustrates one form of cable construction for use in the 
system of Fig. 1. The cable incorporates transmission fibres 23a, 
23b, e.g. for fonward and return transmission, and into one of which 
a length of erbium doped amplifying fibre 231 is spliced. Pump 
power from the amplifying fibre 231 is supplied, e.g. from the 
transmitter end of the system via a further fibre 232 and a coupler 
24. An optical isolator 25 may be provided to suppress backward 
reflections. 

Fig. 3 shows an arrangement In which pumping of both fonward 
(33a) and return (33b) fibre paths is effected from one end of the 
system, e.g. the transmitter station, via respective pump fibres 330a 
and 330b. These latter fibres couple pump power via couplers 34a 
and 34b to amplifying fibre sections 331a and 331b respectively. 
Baclcward reflecUons may be suppressed by isolators 35a and 35b. 

Fig. 4 shows an arrangement in which two-way amplification is 
achieved using a common fibre 43a for both the fonwanJ signal and 
the pump power for the fonward path. The fibre 43a incorporates an 
amplifying section of erbium fibre 431a. The return signal is carried 
on a further fibre 43b Incorporating an amplifying section of erbium 
fibre 431b. this section being pumped from the transmitter end via a 
fibre 44 and coupler 45. 

Fig. 5 shows a system which provides one way amplification e.g. of 
the fonward path from the transmitter end. A similar arrangement 
(not shown) may be incorporated to provide amplification of the 
return path comprising fibre 53b from the receiver end. In this 
arrangement the fonward path fibre 53a Incorporates an amplifying 
section 531 provided with pump power via the fonward path fibre 
Itself. 
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Although the above technique has been described with particular 
reference to submarine transmission systems, it will of course be 
appreciated that it is equally applicable to landline systems where it 
may be desirable to provide a remotely powered amplifying facility 
in an inaccessible region. 
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CLAIMS 

1. An optical transmission system including a transmitter, a 
receiver, and an optical fibre path comprising a cable therebetween, 
wherein said cable incorporates at least one optical amplifier for 
amplifying transmitted signals, and wherein the cable incorporates 
means for transmitting optical pump power for the amplifier from the 
transmitter and/or the receiver. 

2. An optical transmission system as claimed in claim 1, 
wherein said amplifying means comprises a length of amplifying 
fibre spliced into a signal carrying fibre of said cable. 

3. An optical transmission system as claimed In claim 2, 
wherein said amplifying fibre is incorporated in a cable section 
spliced into the cable between a pair of cable joints. 

4. An optical transmission system as claimed in claim 2 or 3, 
wherein the amplifying fibre is, in use, provided with pump power 
via the signal carrying fibre. 

5. An optical transmission system as claimed in claim 3 or 4, 
wherein an optical isolator Is provided adjacent the amplifying fibre 
whereby to suppress backward reflections. 

6. An optical transmission system substantially as described 
herein with reference to and as shown in Rg. 1 together with any 
one of Figs. 2 to 5 of the accompanying drawings. 

7. An optical fibre cable incorporating at least one optical 
amplifier, the cable having means for transmitting optical power to 
tfie amplifier from one or from both ends of the cable. 

8. An optical fibre cable as claimed in claim 7, wherein the 
amplifier comprises a section of amplif^'ng fibre spliced into a signal 
canying fibre of said cable. 
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9. An optical fibre cable as claimed in claim 8» wherein the 
amplifying fibre is incorporated in a cable section spliced into the 
cable between a pair of cable joints. 

10. An optical fibre cable as claimed in claim 8 or 9, wherein the 
amplifying fibre is, in use, provided with pump power via the signal . 
carrying fibre. 

11. An optical fibre cable substantially as described herein with 
reference to and as shown in Fig. 2, 3, or 5 of the accompanying 
drawings. 
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